Tau Assembly into Filaments.
The brain-specific tau protein binds directly through microtubules to regulate dynamically its structure and function. It also plays a critical role in the pathogenesis of a number of neurodegenerative disorders collectively known as tauopathies, the most common of which is Alzheimer's disease (AD). Under pathological conditions, the natively unfolded tau protein self-assembles into filamentous structures of aggregated, hyperphosphorylated tau. In AD brains, tau accumulates in the neuronal perikarya and processes as paired helical filaments (PHF) forming the neurofibrillary tangles (NFT) characteristic of the disease. Prominent tau neurofibrillary pathology is a common feature in all tauopathies and its development is associated with progressive neuronal loss and cognitive decline. A precise understanding of the cellular, biochemical, and structural mechanisms involved in the process of tau protein aggregation and fibril formation is key to design strategies to prevent, slow down, or stop the neurodegenerative pathway leading to neuronal loss in AD and other tauopathies. Herein, we describe some complementary experimental procedures for PHF purification from human postmortem brain, tau expression and purification, as well as in vitro formation of tau filaments from purified recombinant tau.